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1
VEHICLE BODY STRUCTURE

INCORPORAITION BY REFERENCE

The disclosure of Japanese Patent Application No. 2016-
239804 filed on Dec. 9, 2016 including the specification,
drawings and abstract 1s incorporated herein by reference 1n
its entirety.

BACKGROUND

1. Technical Field

The present disclosure relates to a vehicle body structure.

2. Description of Related Art

Japanese Unexamined Patent Application Publication No.
2015-160524 (JP 2013-160524 A) discloses a B pillar (cen-
ter pillar) that constitutes a part of a side door opeming
portion disposed 1n a side portion of a vehicle. The B pillar
1s formed by bonding between an inner panel and an outer
panel 1 a hat shape in section. A CFRP-based reinforcing,
material that has a sheet shape 1s bonded to the inner panel
in the up-down direction of the vehicle. As a result, the
flexural capacity of the entire B pillar including the rein-
forcing member 1s improved.

SUMMARY

Although a reduction 1n the plate thickness of a vehicle
framework member 1s conceivable for the purpose of vehicle
weight reduction, a reduced plate thickness results in a
decline 1n flexural rnigidity, and then wrinkles and uneven-
ness may occur in a wall portion of the vehicle framework
member once the vehicle framework member 1s bent.
Accordingly, in a case where the reinforcing member 1s
bonded to the vehicle framework member as 1n the configu-
ration that 1s disclosed 1n JP 2015-160524 A, the adhesion of
the reimnforcing member declines 11 the wrinkles and uneven-
ness occur in the wall portion of the vehicle framework
member, and thus biased bonding occurs between the rein-
forcing member and the vehicle framework member and the
reinforcing member does not work eflectively. Then, the
flexural capacity of the entire vehicle framework member
including the reinforcing member may be reduced. Accord-
ingly, the related art has room for improvement in this
regard.

The disclosure provides a vehicle body structure with
which the entire flexural capacity of a vehicle framework
member that includes a plate- or sheet-shaped reinforcing,
member, 1s bent, and 1s reinforced by the reinforcing mem-
ber can be improved.

An aspect relates to a vehicle body structure including a
reinforcing member formed of a fiber remnforced resin and
having a plate shape or a sheet shape and a metallic vehicle
framework member. The vehicle framework member
includes a rear wall portion and a remnforcing portion, one
end face of the reinforcing member 1n a thickness direction
of the remnforcing member being bonded to the rear wall
portion and the reinforcing portion being disposed on the
rear wall portion and protruding along a vertical direction
from the rear wall portion.

According to the aspect, the plate-shaped or sheet-shaped
reinforcing member formed of the fiber reinforced resin 1s
bonded to the rear wall portion of the metallic vehicle
framework member. In addition, the reinforcing portion
protruding along the vertical direction from the rear wall
portion 1s formed on the rear wall portion of the vehicle
framework member. By the reinforcing portion being dis-
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2

posed, the flexural ngidity of the rear wall portion of the
vehicle framework member 1s improved, and thus the occur-
rence of wrinkles and unevenness in the rear wall portion
can be suppressed when the vehicle framework member 1s
bent. Accordingly, the adhesion of the reinforcing member
with respect to the rear wall portion of the vehicle frame-
work member does not decline, and thus the reinforcing
member 1s substantially uniformly bonded to the vehicle
framework member. As a result, the reinforcing member
works eflectively, and the flexural capacity of the vehicle
framework member including the reinforcing member can
be 1mproved.

In the vehicle body structure according to the aspect, the
rear wall portion. of the vehicle framework member may
have a bonded surface facing and bonded to the end face of
the reinforcing member in the thickness direction of the
reinforcing member, and the reinforcing portion may be
disposed on the bonded surface.

In the vehicle body structure according to the aspect, a
plurality of the reinforcing portions may be disposed on the
bonded surface of the rear wall portion of the reinforcing
portion, and the reinforcing portions may have a constant
amount of protrusion from the bonded surface (in the present
specification, the meaning of “constant” includes “substan-
tially constant”), and an adhesive may be interposed
between the reinforcing portions.

According to the aspect, the reinforcing portions are
disposed on the bonded surface of the vehicle framework
member and the reinforcing portions have the substantially
constant amount of protrusion from the bonded surface. In
addition, the adhesive 1s iterposed between the reinforcing
portions. In other words, the adhesive layers that are
between the bonded surface and the reinforcing member
have a substantially constant thickness, and thus the adhe-
sive force between the bonded surface and the reinforcing
member can be substantially constant.

In the vehicle body structure according to the aspect, the
vehicle framework member may have an end portion rein-
forcing portion which 1s disposed on the bond surface of the
vehicle framework member and which extends in the thick-
ness direction of the reinforcing member, the end portion
reinforcing portion facing at least a part of an end face of the
reinforcing member 1n a direction intersecting the thickness
direction of the reinforcing member, and the adhesive may
be interposed between the end portion reinforcing portion
and the remnforcing member.

According to the aspect, the end portion the vehicle
framework member may have an end portion reinforcing
portion which 1s disposed on the bond surface of the vehicle
framework member and which extends in the thickness
direction of the reinforcing member, the end portion rein-
forcing portion facing at least a part of an end face of the
reinforcing member 1n a direction intersecting the thickness
direction of the reinforcing member, and the adhesive may
be interposed between the end portion reinforcing portion
and the reinforcing member. Accordingly, peeling of the
reinforcing member from the end face of the vehicle frame-
work member starting 1n the direction intersecting the thick-
ness direction of the reinforcing member can be suppressed,
the adhesive area of the remnforcing member with respect to
the vehicle framework member can be increased, and the
adhesive force can be improved.

In the vehicle body structure according to the aspect, the
rear wall portion of the vehicle framework member may
have a first surface and a second surface, the first surface
may be on a side opposite to the second surface facing and
bonded to the end face of the reinforcing member 1n the
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thickness direction of the reinforcing member, and the
reinforcing portion may be disposed on the first surface of

the rear wall portion.

In the vehicle body structure according to the aspect, the
reinforcing portion may be a protruding portion protruding,
along the vertical direction from the rear wall portion.

In the vehicle body structure according to the aspect, the
vehicle framework member may include a front wall por-
tion, an upper wall portion extending toward a rear of a
vehicle from an upper end side of the front wall portion, and
a lower wall portion extending toward the rear of the vehicle
from a lower end side of the front wall portion, the rear wall
portion may connect a rear end side part of the upper wall
portion and a rear end side part of the lower wall portion to
cach other in an up-down direction of the vehicle, and the
rear wall portion may have the bonded surface.

In the vehicle body structure according to the aspect, the
vehicle framework member may further include a middle
wall portion extending in a front-rear direction of the vehicle
and connecting an upper section of the front wall portion and
an upper section of the rear wall portion to each other. The
upper section of the front wall portion may be above a center
of the front wall portion 1n the up-down direction of the
vehicle, and the upper section of the rear wall portion may
be above a center of the rear wall portion 1in the up-down
direction of the vehicle.

With the vehicle body structure according to the aspect, an
excellent effect 1s achieved as the flexural capacity of the
entire vehicle framework member that includes a plate- or
sheet-shaped reinforcing material, 1s bent, and 1s reinforced
by the reinforcing member can be improved and/or stabi-

lized.

BRIEF DESCRIPTION OF THE DRAWINGS

Features, advantages, and technical and industrial signifi-
cance of exemplary embodiments will be described below
with reference to the accompanying drawings, 1n which like
numerals denote like elements, and wherein:

FIG. 1 1s a perspective view 1llustrating a state where a
front bumper reimnforcement having a vehicle body structure
according to a first embodiment 1s seen from the front side
of a vehicle toward the rear side of the vehicle;

FIG. 2 1s a cross-sectional perspective view illustrating a
state where the front bumper reinforcement 1s cut along line
II-IT of FIG. 1;

FIG. 3 1s an enlarged cross-sectional view illustrating the
state where the front bumper reinforcement 1s cut along line
II-IT of FIG. 1;

FIG. 4 1s an enlarged sectional view of the Z part that 1s
illustrated 1n FIG. 3;

FIG. 5 1s an enlarged sectional view illustrating a state
where a front bumper reinforcement according to a second
embodiment 1s cut by a plane orthogonal to a longitudinal
direction;

FIG. 6 1s an enlarged sectional view illustrating a state
where a front bumper reinforcement according to a modi-
fication example of the second embodiment 1s cut by the
plane orthogonal to the longitudinal direction;

FIG. 7 1s a sectional perspective view illustrating a state
where a front bumper reinforcement according to a third
embodiment 1s cut by the plane orthogonal to the longitu-
dinal direction;

FIG. 8A 1s a sectional perspective view illustrating a state
where a front bumper reinforcement according to a com-
parative example 1s cut by the plane orthogonal to the
longitudinal direction; and
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FIG. 8B 15 a sectional perspective view illustrating a state
where bending 1s performed in the direction orthogonal to
the longitudinal direction with respect to FIG. 8A.

DETAILED DESCRIPTION OF EMBODIMENTS

Heremaiter, a vehicle body structure according to an
embodiment will be described with reference to FIGS. 1 to
8B. The arrows FR, OUT, and UP that are illustrated in the
drawings represent the front side of a vehicle 1n its front-rear
direction, the outside 1n the width direction of the vehicle,
and the upper side 1n the up-down direction of the vehicle,
respectively.

As 1llustrated 1n FIG. 1, a front bumper reinforcement
(hereinafter, referred to as a “bumper R/F”) 14 as a vehicle
framework member and a reinforcing member 16 constitute
a vehicle body structure 10 disposed 1n the front portion of
the vehicle. The bumper R/F 14 1s disposed on the front sides
of a pair of front side members 12 in the width direction of
the vehicle.

The bumper R/F 14 15 an extruded member manufactured
by extrusion molding or the like, and the bumper R/F 14
according to the present embodiment has a substantially
ladder-shaped cross section 1n side view of the vehicle as
illustrated 1 FIG. 2. Specifically, the bumper R/F 14 1s
provided with a rectangular front wall portion 18, an upper
wall portion 20, and a lower wall portion 22. The front wall
portion 18 extends in the front-rear direction of the vehicle
as 1ts thickness direction and in the width direction of the
vehicle as 1ts longitudinal direction. The upper wall portion
20 extends rearward from the upper end side part of the front
wall portion 18. The lower wall portion 22 extends rearward
from the lower end side part of the front wall portion 18. The
bumper R/F 14 1s also provided with a rear wall portion 24
as a bonded surface. The rear wall portion 24 connects the
rear end side part of the upper wall portion 20 and the rear
end side part of the lower wall portion 22 to each other 1n the
up-down direction. The bumper R/F 14 has the form of a
rectangular closed sectional structure that has the up-down
direction of the vehicle as 1ts longitudinal direction 1n side
view of the vehicle by having the front wall portion 18, the
upper wall portion 20, the lower wall portion 22, and the rear
wall portion 24. Although the bumper R/F 14 according to
the present embodiment 1s a closed sectional structure, the
disclosure 1s not limited thereto. The bumper R/F 14 may be
an open sectional structure as well.

The bumper R/F 14 1s also provided with a middle wall
portion 26. The middle wall portion 26 connects the upper
side of the mtermediate portion of the front wall portion 18
in the up-down direction of the vehicle and the upper side of
the intermediate portion of the rear wall portion 24 1n the
up-down direction of the vehicle to each other in the
front-rear direction. The space that 1s closed by the front wall
portion 18, the upper wall portion 20, the lower wall portion
22, and the rear wall portion 24 1s divided in the up-down
direction of the vehicle by the middle wall portion 26. A
closed space S1 on the upper side of the vehicle 1s smaller
in size than a closed space S2 on the lower side of the
vehicle.

A plurality of (three in the present embodiment) .rein-
forcing portions 28 and end portion reinforcing portions 30
are formed 1n the rear wall portion 24 of the bumper R/F 14.
Each of the three remnforcing portions 28 extends along the
longitudinal direction of the bumper R/F 14. As illustrated 1n
FIG. 3, each of the three reinforcing portions 28 protrudes to
the rear side of the vehicle from the rear wall portion 24
along the direction that 1s perpendicular to the surface of the
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rear wall portion 24 and in the shape of a projection in side
view of the vehicle. The amounts by which the reinforcing
portions 28 protrude are set such that the amounts are
substantially equal to one another.

The reinforcing portions 28 are separated from one
another 1n the up-down direction of the vehicle. Specifically,
the reinforcing portions 28 are disposed inside the end
portion reinforcing portions 30 i1n the up-down direction of
the vehicle with the two end portion remnforcing portions 30
formed 1n respective end portions of the rear wall portion 24
in the up-down direction of the vehicle, and a first reinforc-
ing portion 28A 1s formed substantially 1n the middle of the
part of the rear wall portion 24 in the up-down direction of
the vehicle that corresponds to the closed space S1. A second
reinforcing portion 28B and a third reinforcing portion 28C
are formed at the part of the rear wall portion 24 that
corresponds to the closed space S2. The dimension 1n the
up-down direction of the vehicle from the second reinforc-
ing portion 288 to the muddle wail portion 26 and the
dimension 1n the up-down direction of the vehicle from the
third remnforcing portion 28C to the end portion reinforcing,
portion 30 1n the lower end portion of the rear wall portion
24 are set such that the dimensions are substantially equal to
cach other. In other words, by the reinforcing portions 28
being disposed, the number of ridgelines bearing a bending,
load increases at the parts of the rear wall portion 24 where
the stress 1n the direction that 1s perpendicular to the surface
decreases (specifically, between the upper wall portion 20
and the middle wall portion 26 and between the middle wall
portion 26 and the lower wall portion 22). Accordingly, the
cllective width of the rear wall portion 24 increases and the
flexural rigidity of the rear wall portion 24 1s improved.

The end portion reinforcing portions 30 protrude to the
rear side of the vehicle from the rear wall portion 24 along
the direction that 1s perpendicular to the surface of the rear
wall portion 24. The amounts by which the end portion
reinforcing portions 30 protrude are set such that the
amounts are substantially equal to each other and the
amounts are larger than the amounts by which the reinforc-
ing portions 28 protrude. Specifically, the end portion rein-
forcing portions 30 protrude more to the rear side of the
vehicle than the reinforcing portions 28 and the difference
between the amounts by which the end portion reinforcing
portions 30 and the reinforcing portions 28 protrude 1s equal
to the dimension of the plate thickness of the reinforcing
member 16 (described later) from top wall portions 32 of the
reinforcing portions 28. The plate thickness of the end
portion reinforcing portions 30 (dimension of the end por-
tion reinforcing portions 30 1n the up-down direction of the
vehicle) 1s set such that the plate thickness 1s substantially
equal to those of the upper wall portion 20 and the lower
wall portion 22.

The reinforcing member 16 1s formed of a fiber remnforced
resin (such as CFRP and GFRP). The reinforcing member 16
has the shape of a rectangular plate and extends in the
front-rear direction of the vehicle as 1ts thickness direction
and 1n the width direction of the vehicle as its longitudinal
direction. In the present embodiment, the fiber that 1s 1nside
the reinforcing member 16 (such as a carbon fiber and a
glass fiber, not 1illustrated) has the same direction as the
longitudinal direction of the reinforcing member 16 (width
direction of the vehicle). The shape of the reinforcing
member 16 1s not limited to the plate shape. The reinforcing,
member 16 may have the shape of a sheet as well.

A vehicle front side surface 34 1s one of the end faces of
the reinforcing member 16 1n the thickness direction of the
reinforcing member 16. The vehicle front side surface 34
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abuts against the top wall portions 32 of the remforcing
portions 28. As a result, a vehicle rear side surface 36 of the
reinforcing member 16 1s substantially flush with vehicle
rear side surfaces 38 of the end portion reinforcing portions
30.

A plurality of first gaps 40 1s formed between the vehicle
front side surface 34 and the rear wall portion 24 of the
bumper R/F 14. The first gaps 40 have a substantially
constant dimension 1n the direction that 1s perpendicular to
the surface of the rear wall portion 24. An adhesive 42 1s
interposed in the first gaps 40. An upper end face 44 and a
lower end portion 46 of the reinforcing member 16 are
disposed to face the end portion reinforcing portions 30 of
the bumper R/F 14. The upper end face 44 and the lower end
portion 46 are the end faces of the reinforcing member 16 1n
the direction that intersects the thickness direction of the
reinforcing member 16. A second gap 48 1s formed between
the upper end face 44 and the upper end portion reinforcing
portion 30 and another second gap 48 1s formed between the
lower end portion 46 and the lower end portion reinforcing
portion 30 (refer to FIG. 4). The second gaps 48 are
continuous to the first gaps 40 on the upper and lower sides
of the vehicle, respectively. The second gaps 48 have a
substantially constant dimension in the up-down. direction
of the vehicle. The adhesive 42 1s mterposed in the second
gaps 48 to be continuous to that 1n the first gaps 40. In other
words, the adhesive 42 1s interposed between the reinforcing
portions 28 (in the first gap 40 between the first reinforcing
portion 28A and the second reinforcing portion 28B and in
the first gap 40 between the second remnforcing portion 28B
and the third reinforcing portion 28C) and the adhesive 42
1s also interposed between the end portion reinforcing por-
tions 30 and the reinforcing member 16.

Action and Effect of First Embodiment

The action and eflect of the present embodiment will be
described below along with the comparative example that 1s
illustrated 1n FIGS. 8A and 8B. The same reference numerals
will be used to refer to the same components as 1n the present
embodiment, and description thereof will be omuitted.

A reduction 1n the plate thickness of a rear wall portion
102 of a bumper R/F 100 as illustrated in FIG. 8A 1s
conceivable for the purpose of vehicle weight reduction. In
this case, a tensile load 1s applied to the rear wall portion 102
in the width direction of the vehicle during a head-on
collision of the vehicle because the bumper R/F 100 1s bent
and projects to the rear side of the vehicle during the head-on
collision of the vehicle. Accordingly, the flexural capacity of
the rear wall portion 102 needs to be improved, and the
flexural capacity of the rear wall portion 102 reduced in plate
thickness can be improved by the remnforcing member 16
(refer to FIG. 3) being attached to the rear wall portion 102.

In the case of the comparative example, however, the
reduced plate thickness of the rear wall portion 102 leads to
a decline 1n the tflexural ngidity of the rear wall portion 102,
and thus wrinkles W or the like may occur 1n the rear wall
portion 102 of the bumper R/F 100 as illustrated 1n FIG. 8B
once the bumper R/F 100 1s bent to it into the design of the
vehicle. Accordingly, the adhesion of the reinforcing mem-
ber 16 with respect to the rear wall portion 102 declines, and
thus biased bonding occurs between the reinforcing member
16 and the rear wall portion 102 and the reinforcing member
16 does not work eflectively. Then, the flexural capacity of
the rear wall portion 102 including the reinforcing member
16 may not be improved.

In the present embodiment, in contrast, the plate- or
sheet-shaped reinforcing member 16 that 1s formed of a fiber
reinforced resin 1s bonded to the rear wall portion 24 of the
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bumper R/F 14 that 1s formed of a metal as 1llustrated i FIG.
2. In addition, the remnforcing portions 28 protruding along
the direction that 1s perpendicular to the surface of the rear
wall portion 24 are formed 1n the rear wall portion 24 of the
bumper R/F 14. By the reinforcing portions 28 being dis-
posed, the flexural rnigidity of the rear wall portion 24 of the
bumper R/F 14 1s improved 1n the direction that 1s perpen-
dicular to the surface, and thus the rear wall portion 24 can
be improved in terms of surface precision and the occur-
rence of wrinkles and unevenness in the rear wall portion 24
can be suppressed when the bumper R/F 14 1s bent in the
front-rear direction of the vehicle. Accordingly, the adhesion
of the reinforcing member 16 with respect to the rear wall
portion 24 of the bumper R/F 14 does not decline, and thus
the reinforcing member 16 1s substantially uniformly bonded
to the bumper R/F 14. As a result, the reinforcing member
16 works effectively, and the flexural capacity of the bumper
R/F 14 including the remnforcing member 16 can be

improved. Accordingly, the flexural capacity of the entire
bumper R/F 14 that includes the plate- or sheet-shaped
reinforcing member 16, 1s bent, and 1s reinforced by the
reinforcing member 16 can be improved.

By the flexural rigidity of the rear wall portion 24 of the
bumper R/F 14 being improved, sectional deformation of the
bumper R/F 14 1s suppressed when a collision load 1s input
to the bumper R/F 14 during the collision of the vehicle.
Accordingly, the collision load can be transmitted to the
front side members 12 in a more reliable manner.

The reimnforcing portions 28 are disposed 1n the rear wall
portion 24 of the bumper R/F 14, and the reinforcing
portions 28 have a substantially constant amount of protru-
sion from the rear wall portion 24. The adhesive 42 1s
interposed between the reinforcing portions 28. In other
words, the adhesive layers that are between the rear wall
portion 24 and the reinforcing member 16 have a substan-
tially constant thickness, and thus the adhesive {force
between the rear wall portion 24 and the reinforcing member
16 can be substantially constant. As a result, the flexural
capacity of the entire bumper R/F 14 that includes the plate-
or sheet-shaped reinforcing member 16, 1s bent, and 1is
reinforced by the reinforcing member 16 can be stabilized.
In addition, any excess or deficiency of the adhesive 42 can
be prevented.

The end portion reinforcing portions 30 are formed on the
rear wall portion 24 of the bumper R/F 14 and the end
portion remforcing portions 30 face at least a part of the
upper end face 44 and at least a part of the lower end portion
46 of the reinforcing member 16 1n a direction intersecting
the thickness direction of the reinforcing member 16. In
addition, the adhesive 42 is iterposed between the end
portion reinforcing portions 30 and the reinforcing member
16. Accordingly, peeling of the reinforcing member 16 from
the bumper R/F 14 starting from the upper end face 44 and
the lower end portion 46 can be suppressed, the adhesive
arca ol the reinforcing member 16 with respect to the
bumper R/F 14 can be increased, and the adhesive force can
be improved. As a result, the flexural capacity of the entire
bumper R/F 14 that includes the plate- or sheet-shaped
reinforcing member 16, 1s bent, and 1s reinforced by the
reinforcing member 16 can be improved.

Second Embodiment

Hereinafter, a vehicle body structure according to a sec-
ond embodiment will be described. The same reference
numerals will be used to refer to the components that are
basically the same as in the first embodiment, and descrip-
tion thereot will be omitted.
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8
The wvehicle body structure according to the second
embodiment has the same basic configuration as the vehicle
body structure according to the first embodiment. The
vehicle body structure according to the second embodiment
1s characterized by a plurality of reinforcing portions 50
protruding toward the front side of the vehicle.

In other words, the reinforcing portions 50 are disposed
on a rear wall portion 24 of a bumper R/F 14 as 1illustrated
in FIG. 5. Each of the reinforcing portions 50 extends along
the longitudinal direction of the bumper R/F 14. Each of the
reinforcing portions 30 protrudes to the front side of the
vehicle from the rear wall portion 24 along the direction that
1s perpendicular to the surface of the rear wall portion 24 and
in the shape of a projection 1n side view of the vehicle. The
amounts by which the reinforcing portions 50 protrude are
set such that the amounts are substantially equal to one
another.

The reimnforcing portions 50 are separated from one
another 1n the up-down direction of the vehicle. Specifically,
the reinforcing portions 50 are disposed inside a pair of end
portion reinforcing portions 30 1n the up-down direction of
the vehicle with the two end portion reinforcing portions 30
formed 1n respective end portions of the rear wall portion 24
in the up-down direction of the vehicle, and a first reinforc-
ing portion 50A 1s formed substantially 1n the middle of the
part of the rear wall portion 24 1n the up-down direction of
the vehicle that corresponds to a closed space S1. A second
reinforcing portion S0B and a third reinforcing portion 50C
are formed at the part of the rear wall portion 24 that
corresponds to a closed space S2. The dimension in the
up- -down direction of the vehicle from the second reinforc-
mg portlon 50B to a muddle wall portion 26 and the
dimension 1n the up-down direction of the vehicle from the
third reinforcing portion S0C to a lower wall portion 22 in
the lower end portion of the rear wall portion 24 are set such
that the dimensions are substantially equal to each other.

A first gap 352 1s formed between a vehicle front side
surface 34 of a remnforcing member 16 and the rear wall
portion 24 of the bumper R/F 14. The first gap 52 has a
substantially constant dimension in the direction that 1s
perpendicular to the surface of the rear wall portion 24. An
adhesive 42 1s mterposed 1n the first gap 52. A second gap
48 1s formed between an upper end face 44 of the reinforcing
member 16 and the upper end portion reinforcing portion 30
of the bumper R/F 14 and another second gap 48 1s formed
between a lower end portion 46 of the reinforcing member
16 and the lower end portion reinforcing portion 30 of the
bumper R/F 14. The second gaps 48 are continuous to the
first gap 32 and the second gaps 48 have a substantially
constant dimension 1n the up-down direction of the vehicle.
The adhesive 42 1s iterposed 1n the second gaps 48 to be
continuous to that 1n the first gap 52.

Action and Effect of Second Embodiment

The action and eflect of the present embodiment will be
described below.

The configuration of the vehicle body structure according,
to the second embodiment differs from the configuration of
the vehicle body structure according to the first embodiment
just 1n that the reinforcing portions 50 according to the
second embodiment protrude toward the front side of the
vehicle. Accordingly, effects similar to those achieved with
the first embodiment can be achieved with the second
embodiment.

By the reinforcing portions 50 protruding to the front side
of the vehicle, the reinforcing portions 50 do not aflect
attachment of the reinforcing member 16 to the rear wall
portion 24 (adhesive force of the reinforcing member 16
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with respect to the rear wall portion 24 1s constant). Accord-
ingly, the amount by which the reinforcing portions 50
protrude and the shape of the reinforcing portions 50 can be
appropriately adjusted 1n accordance with the bending load
that 1s applied to the rear wall portion 24, which 1s eventually
applied to the bumper R/F 14.

Modification Example of Second Embodiment

A vehicle body structure according to a modification
example of the second embodiment will be described below.

As 1llustrated 1n FI1G. 6, a plurality of reinforcing portions
54 15 disposed on the rear wall portion 24 of the bumper R/F
14. Each of the reinforcing portions 34 extends along the
longitudinal direction of the bumper R/F 14. Each of the
reinforcing portions 34 protrudes to the front side of the
vehicle from the rear wall portion 24 along the direction that
1s perpendicular to the surface of the rear wall portion 24 and
in a substantially U-shape in side view of the vehicle.
Accordingly, a groove 56 1s formed in the back of each of
the reinforcing portions 54. The adhesive 42 1s interposed 1n
the grooves 56 to be continuous to that 1n the first gap 52.
The amounts by which the reinforcing portions 54 protrude
are set such that the amounts are substantially equal to one
another.

Accordingly, the adhesive 42 1n the grooves 36 acts as an
anchor, so to speak, in the bumper R/F 14, and thus the

adhesive force of the reinforcing member 16 with respect to
the rear wall portion 24 can be further improved.

Third Embodiment

Hereinafter, a vehicle body structure according to a third
embodiment will be described. The same reference numerals
will be used to refer to the components that are basically the
same as 1n the first embodiment, and description thereof will
be omitted.

The vehicle body structure according to the third embodi-
ment has the same basic configuration as the vehicle body
structure according to the first embodiment. The vehicle
body structure according to the third embodiment 1s char-
acterized by a plurality of reinforcing portions 60 being
disposed in the up-down direction of the vehicle as the
longitudinal direction of the reinforcing portions 60.

In other words, the reinforcing portions 60 are disposed in
a rear wall portion 24 of a bumper R/F 14 as illustrated 1n
FIG. 7. The reinforcing portions 60 are spaced apart from
one another 1n both the short direction of the bumper R/F 14
(up-down direction of the vehicle) and the longitudinal
direction of the bumper R/F 14 (width direction of the
vehicle). Fach of the reinforcing portions 60 extends along
the short direction of the bumper R/F 14 and protrudes to the
rear side of the vehicle from the rear wall portion 24 along
the direction that 1s perpendicular to the surface of the rear
wall portion 24 and in the shape of a projection 1n side view
of the wvehicle. The amounts by which the reinforcing
portions 60 protrude are set such that the amounts are
substantially equal to one another.

A vehicle front side surface 34 (refer to FIG. 3) of a
reinforcing member 16 abuts against top wall portions 62 of
the reinforcing portions 60. The reinforcing member 16 and
end portion reinforcing portions 30 are not 1llustrated in FIG.
7 for easy understanding of the reinforcing portions 60.
Accordingly, a plurality of first gaps (not illustrated) that has
a substantially constant dimension 1n the direction which 1s
perpendicular to the surface of the rear wall portion 24 1s
formed between the vehicle front side surface 34 of the
reinforcing member 16 and the rear wall portion 24 of the
bumper R/F 14, and an adhesive (not illustrated) 1s inter-
posed 1n the first gaps.

10

15

20

25

30

35

40

45

50

55

60

65

10
Action and Eftect of Third E

Embodiment

The action and eflect of the present embodiment will be
described below.

The configuration of the vehicle body structure according,
to the third embodiment differs from the configuration of the
vehicle body structure according to the first embodiment just
in that the remnforcing portions 60 according to the third
embodiment are disposed 1n the up-down direction of the
vehicle as the longitudinal direction of the reinforcing
portions 60. Accordingly; eflects similar to those achieved
with the first embodiment can be achieved with the third
embodiment.

According to the configuration of the third embodiment
described above, the reinforcing portions 60 protrude to the
rear side of the vehicle along the direction that 1s perpen-
dicular to the surface of the rear wall portion 24 and 1n the
shape of a projection 1n side view of the vehicle. However,
the disclosure 1s not limited thereto. The reinforcing portions
60 may also protrude to the front side of the vehicle along
the direction that 1s perpendicular to the surface of the rear
wall portion 24 and 1n the shape of a projection 1n side view
of the vehicle or may also protrude to the front side of the
vehicle along the direction that i1s perpendicular to the
surface of the rear wall portion 24 and 1n a substantially
U-shape (so-called concave bead shape) 1n side view of the
vehicle.

The number of each of the reinforcing portions 28, 50, 54,
60 1s not limited to that according to the description of the
first to third embodiments. The number of each of the
reinforcing portions 28, 50, 54, 60 may also be one or at least
four 1n view of the dimension of the rear wall portion 24 of
the bumper R/F 14, the degree of the bending, and so on.

According to the above description, the end portion
reinforcing portions 30 are disposed 1n the rear wall portion
24 of the bumper R/F 14. However, the disclosure 1s not
limited thereto. The end portion reinforcing portions 30 may
be omitted as well.

Each of the reinforcing portions 28, 50, 34, 60 has a
constant amount of protrusion from the rear wall portion 24.
However, the disclosure 1s not limited thereto. The amount
of protrusion may also vary from part to part in the rear wall
portion 24.

According to the above description, the reinforcing por-
tions 28, 50, 54, 60, the end portion reinforcing portions 30,
and the remnforcing member 16 are disposed 1n the bumper
14. However, the disclosure 1s not limited thereto. The
reinforcing portions 28, 50, 54, 60, the end portion reinforc-
ing portions 30, and the reinforcing member 16 may also be
disposed 1n another vehicle framework member such as the
front side members 12.

According to the above description, the reinforcing por-
tions 28, 50, 34, 60, the end portion reinforcing portions 30,
and the reinforcing member 16 are disposed 1n the rear wall
portion 24 of the bumper R/F 14. However, the disclosure 1s
not limited thereto. The reinforcing portions 28, 50, 54, 60,
the end portion reinforcing portions 30, and the reinforcing
member 16 may also be disposed 1n the upper wall portion
20, the lower wall portion 22, and the front wall portion 18.

According to the above description, the end portion
reinforcing portions 30 are disposed in both end portions of
the rear wall portion 24 of the bumper R/F 14 1n the up-down
direction of the vehicle. However, the disclosure 1s not
limited thereto. The end portion remnforcing portions may
also be formed 1n both end portions of the rear wall portion
24 1n the width direction of the vehicle such that the end
portion reinforcing portions face both end portions of the
reinforcing member 16 1n the width direction of the vehicle.
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The disclosure 1s not limited to the embodiments
described above. It 1s a matter of course that the embodi-
ments can be modified 1n various ways without departing
from the gist of the invention.

What 1s claimed 1s:

1. A vehicle body structure of a vehicle, the vehicle body

structure comprising;:

a reinforcing member formed of a fiber reinforced resin
and having a plate shape or a sheet shape so that the
reinforcing member has a first major surface facing
toward a front of the vehicle and a second major surface
facing toward a rear of the vehicle, the first and second
major surfaces being separated by a thickness of the
reinforcing member; and

a metallic vehicle framework member including a rear
wall portion and a remnforcing portion, the reinforcing
portion (1) being disposed on the rear wall portion, and
(1) protruding in a direction perpendicular to the rear
wall portion, wherein

the first major surface of the remnforcing member 1s
bonded to a rear surface of the rear wall portion by an
adhesive that fills a gap between the first major surface
of the remnforcing member and the rear surface of the
rear wall portion.

2. The vehicle body structure according to claim 1,

wherein:

the reinforcing portion 1s disposed on and protrudes from
the rear surface of the rear wall portion.

3. The vehicle body structure according to claim 2,

wherein:

a plurality of the reinforcing portions i1s disposed on the
rear surface of the rear wall portion and the reinforcing
portions have a constant amount of protrusion from the
rear surface; and

the adhesive 1s interposed between the reinforcing por-
tions.

4. The vehicle body structure according to claim 2,

wherein:

the vehicle framework member has an end portion rein-
forcing portion which 1s disposed on a rear surface of
the vehicle framework member and which extends 1n a
thickness direction of the reinforcing member, the end
portion reinforcing portion facing at least a part of an
edge of the reinforcing member in a direction inter-
secting the thickness direction of the reinforcing mem-
ber; and

the adhesive 1s interposed between the end portion rein-
forcing portion and the edge of the reinforcing member.

5. The vehicle body structure according to claim 2,

wherein:

the vehicle framework member includes a front wall
portion, an upper wall portion extending toward the

10

15

20

25

30

35

40

45

50

12

rear of the vehicle from an upper end side of the front
wall portion, and a lower wall portion extending toward
the rear of the vehicle from a lower end side of the front
wall portion; and

the rear wall portion connects a rear end side part of the

upper wall portion and a rear end side part of the lower
wall portion to each other 1n an up-down direction of
the vehicle.

6. The vehicle body structure according to claim 5,
wherein the vehicle framework member further includes a
middle wall portion extending 1n a front-rear direction of the
vehicle and connecting an upper section of the front wall
portion and an upper section of the rear wall portion to each
other, and the upper section of the front wall portion 1s above
a center of the front wall portion 1n the up-down direction of
the vehicle and the upper section of the rear wall portion 1s
above a center of the rear wall portion 1 the up-down
direction of the vehicle.

7. The vehicle body structure according to claim 1,
wherein:

the rear wall portion of the vehicle framework member

has a front surface being on a side opposite to the rear
surface; and

the reinforcing portion 1s disposed on the front surface of

the rear wall portion.

8. The vehicle body structure according to claim 1,
wherein the remnforcing portion 1s a protrusion protruding
along a vertical direction from the rear wall portion.

9. The vehicle body structure according to claim 1,
wherein the reinforcing member 1s disposed on an outside of
the rear wall portion of the metallic vehicle framework
member.

10. The vehicle body structure according to claim 1,
wherein the reinforcing portion protrudes from the rear wall
portion either toward or away from the reinforcing member
so that a first distance between the reinforcing portion and
the reinforcing member 1s different from a second distance
between the rear surface of the rear wall portion and the
reinforcing member.

11. The vehicle body structure according to claim 10,
wherein the reinforcing portion protrudes toward the rein-
forcing member so that the first distance 1s less than the
second distance, and the remnforcing portion 1s located
between the rear surface of the rear wall portion and the
reinforcing member.

12. The vehicle body structure according to claim 10,
wherein the remnforcing portion protrudes away from the
reinforcing member so that the first distance 1s greater than
the second distance, and the rear surface of the rear wall
portion 1s located between the reinforcing portion and the
reinforcing member.




	Front Page
	Drawings
	Specification
	Claims

